Development of the model for living materials
Quantifying the operation of 3D printed living materials requires a general model that accounts for the transportations of chemicals and the responses of cells in the materials [1] [2] [3] .
The chemical diffusion in the hydrogel matrices is taken to follow the Fick's law [2] C D C t      (1) where C is the moles of the signaling chemicals per unit volume of hydrogel (i.e., chemical concentration), t is the current time, and D is the diffusion coefficient of the chemical in hydrogel. The biochemical reactions in cells depend on the genetic circuits of different cell types. For the inducible GFP expression in cells, we adopt the induction model in previous works, which considers the processes of immature protein synthesis, protein maturation, cell division, and protein degradation [2, 4] . We denote the numbers of immature protein and mature protein in a cell as n and f , respectively, and the numbers of cell per unit volume (i.e., cell density) in the hydrogel as N . Their rates of variation can be expressed as [2, 3] (1 ) Table S2 . Parameter values for the spatiotemporal model in Fig. 4 . These values are adopted from our previous paper [2] . 
SUPPLEMENTARY MOVIE CAPTIONS
Video S1: The multimaterial direct ink writing process (speed × 16) of a living material with a 3D structure.
Video S2:
The multimaterial direct ink writing process (speed × 4) of a living material with a 2D tree-like pattern.
Video S3: Spatiotemporal responses of a living material with the 2D tree-like pattern over three hours.
